Background. Delayed childbearing is considered a risk factor for maternal-foetal health. As in
Introduction
The past decades have seen a remarkable trend in higher-income countries towards delaying childbirth to later reproductive years, a tendency driven by the free access to highly effective contraception, expanding opportunities for higher education and professional employment among women, and the subsequent option of assisted reproductive techniques (ART). Mature mothers (usually considered as women aged 35 years or older) may be psychologically and socially better prepared for childbearing, when compared to younger mothers, due to greater education, higher-income, and better prenatal care. Due to biological limits on fertility, mature mothers are more heavily involved in their "valuable pregnancies". 1 However, the trend to
Statement of Significance Problem
Delayed childbearing is a trend across higher-income countries, being increasingly considered a major public health concern as an independent risk factor for maternal-foetal health, especially small-for-gestational age (SGA) newborns.
What is already known
Older age at childbearing is an obstetric, labour, and birth outcome risk factor, becoming more evident with increasing age over 40 years old. Some studies, however, find that its impact may be significantly reduced or eliminated after adjustment for potential confounders.
What this paper adds
Delayed maternity associated with primiparity is a significant adjusted risk factor for SGA, contributing to the increase of its prevalence. However, results suggest a limited clinical impact, perhaps as a consequence of the high socioeconomic status profile of older mothers.
delayed childbearing is being increasingly regarded as a major public health concern in higherincome countries, considering that it is an independent risk factor for maternal health and birth outcome. It has been suggested that delayed childbearing may be reversing the general improvement achieved during the previous decades in the health of mothers and neonates. 2 Moreover, the growing predominance of primipara mothers with an ever-increasing age at first maternity, and their growing rates of multiple pregnancies (twins, triplets) as a result of the rise in ART, have been proposed as the main explanations for the increasing rates of low birthweight (LBW) and preterm births described in almost all higher-income countries over the past two decades.
3 Some biological mechanisms have been proposed to explain the potential negative effect of delayed maternity on maternal and foetal health and type of delivery. Uteroplacental perfusion decreases as women grow older independently of parity, affecting foetal growth and even determining a higher risk of perinatal mortality. 4 In a growing population of mature primipara mothers, primiparity contributes negatively to birth outcome mainly due to a lesser vascular uteroplacental capacity. 5 Additionally, the life course increasing prevalence of chronic medical diseases (diabetes and hypertension) and obesity among mature mothers contributes to poorer birth outcome and increased maternal health problems (pregnancy-induced hypertension, preeclampsia, and diabetes mellitus) compared with healthy younger women. 6 Finally, delayed childbirth has been associated with rising rates of intrapartum complications and, consequently, of Caesarean section (CS) and operative vaginal deliveries as a consequence of impaired myometrial function. The recent reviews by Carolan et al. 8, 9 confirm that delayed maternity is significantly associated with an increased prevalence and risk of obstetric complications (placenta praevia and placental abruption), adverse labour (breech presentation, and operative vaginal or CS delivery), and negative birth outcome (stillbirths, preterm birth, and newborns with LBW or small for gestational age), although these associations are significantly reduced or disappeared after adjustment for potential confounders (parity, maternal health profile, and socioeconomic and lifestyle factors), and are more evident with increasing age from ≥40 years old. Subsequent analyses in higher-income countries seem to confirm that delayed age at maternity is an independent obstetric, labour, and birth outcome risk factor, 10,11 although methodological disparities-specifically on the age groups compared and selection of confounders-make it difficult to draw strong conclusions.
Spain is currently one of the European countries with the highest mean age at first maternity. Although still predominant, the rate of primiparity has been reduced from 59.1% to 53.6%, while CS deliveries remained over 25%. The prevalence of preterm births decreased significantly from 6.1% to 5.4%. In contrast, the overall prevalence of SGA (<10 th ) increased significantly during the worst year of the economic crisis, 2010 (10.3%).
The association between age at maternity and maternal profile and birth outcome is shown in Table 2 . Both quality of employment and education level increased significantly with age at maternity, in such a way that more than half of the mothers over 35 years old were professionals or administrative employees, and college educated, while women under 24 years old were predominantly housewives and with low educational levels. Likewise, marital stability increased with age at maternity. As expected, primiparity reduced with age at maternity (at a minimum of 37.9%, in mothers over 40 years old), while the rate of CS delivery increased from 14.1% in mothers <20 years old to 33.8% among those over 39 years old. The prevalence of preterm births and SGA <10 th percentile newborns were higher among younger mothers (9.1%, and 11.7%, respectively), decreasing with maternal age and increasing again slightly in 35-39 years old women (5.7, and 9.9%, respectively), and more sharply among ≥40 years old women (7.1%, and 10.6%, respectively). Furthermore, the contribution of primipara ≥40 years old mothers to the prevalence of the three categories of SGA increased also significantly, although adjusted PAF p were substantial lower and the temporal trend is less clear (Figure 2 .c, and Supporting Information Table S2 ). In contrast, PAF p for multipara mothers, both 35-39 years old (Figure 2 .b, and Supporting Information Table S2 ) and ≥40 years old women (Figure 2 .d, and Supporting Information Table   S2 ) did not show a significant increase for any category of SGA.
Discussion
Spain is one of the higher-income countries with a more recent and sharper trend in postponing childbearing. 12 This study examined the impact of delayed childbearing on birth outcome in the country during the period of economic crisis (2007) (2008) (2009) (2010) (2011) (2012) (2013) (2014) (2015) , calculating adjusted PAF p for SGA considering the interaction between age at maternity and parity. Results confirm that the contribution to national fertility of mothers of advanced (35-39 years old) and high (≥40 years old) age at maternity increased during the analysed period, up to 44.1% in 2015, an increase which was far beyond previous estimations for European countries (~25% by 2015). 19 Between 2007 and 2015, the category of 35-39 years old mothers increased by one third, and that of ≥40 years old mothers almost doubled. Delayed maternity was clearly associated with a higher socioeconomic status and marital stability, increased obstetric intervention (higher rate of CS deliveries), and a slightly higher prevalence of SGA among mature mothers-although lower than shown by mothers under 25 years old.
Results confirm that delayed maternity is a significant adjusted risk factor for foetal growth that is contributing to the increase of the prevalence of SGA newborns in Spain. Although younger mothers showed the highest prevalence of the three categories of SGA considered, the adjusted PAF p for both primipara and multipara mothers ≥35 years old were higher, a consequence of their increasing demographic predominance among Spanish mothers and their higher adjusted RR. Results also confirm the need to consider the interaction between parity and age at maternity when assessing the impact of a delayed childbearing on birth outcome. Thus, primipara 35-39 years old mothers had the highest adjusted PAF p for the three categories of SGA, showing the most clear and sustained upward trend in the prevalence of SGA categories, especially for SGA <3 rd percentile. The contributions to the prevalence of SGA categories by primipara ≥40 years old mothers were more discrete, and there were no significant temporal increase from multipara mothers of both categories of mature mothers.
More than half of the Spanish mothers were primipara. Although primiparity reduced with age at maternity, as a consequence of the sustained trend to delay childbearing in the country, an ever-growing proportion of primipara mothers are also mature mothers. This socioeconomic bias in maternal profile-strongly associated with the tendency to postpone childbearing-is deepening in Spain as a consequence of the economic crisis 13 and might explain the temporal trends of PAF p described. Moreover, overall prevalence of SGA (and those of SGA <3 rd ) percentile rise during the worst years of the economic crisis with a further reduction, perhaps an indication that this increase was due to the impact of the economic crisis on foetal growth through increased maternal stress, 13 more than to the effect of delayed maternity, an hypothesis that requires a more extended time series analysis to be confirmed.
Results might challenge the consideration that the growing number of older primipara mothers represents as a specific obstetric risk group and, consequently, subjected to unnecessary or excessive obstetric interventionism. 28 Our published analyses of data from one of the main maternity hospitals in Spain support the consideration that increasing obstetric interventions mainly on mature primipara mothers might be contributing to the reduction in birthweight though changes in the distribution of gestational age among term newborns, 15 with a significant increase in births born at 37 and 38 weeks, and a decrease in those born at ≥39 weeks, as have been described for other higher-income countries. 29 This consideration might also explain the striking fact that birthweight is decreasing among newborns to Spanish mothers while the prevalence of preterm birth is decreasing.
3
Limitations of our study include that the analysis carried out was necessarily restricted to those maternal-foetal variables available in the Spanish birth certificate, and data concerning some possible relevant confounding factors in the evaluation of birth outcome-namely anthropometry and health conditions of the mother, healthy behaviours, and weight gain during pregnancy-were not available. We have published a complementary analysis of the Spanish population using a data set based on hospital records that addresses some of these limitations.
15
Strength of our study is that it is based on a large nationwide data set including all births in
Spain from 2007 to 2015. Large-scale population-based data allows evaluating national temporal trends in maternal profile and in obstetric practice that could be having offsetting effects on birth outcome, both prior and during the current economic crisis.
Conclusion
Current demographic and reproductive trends affecting maternal profile and age at childbearing seem to be depth in Spain as in other higher-income countries, reinforced during the current economic crisis. Public health policies should focus on re-assessing the characterization of mature primipara mothers as a risk group with the goals of identifying their specific needs and concerns, 30 and reversing the trend of increasing obstetric intervention over them, especially their extremely high rates of CS deliveries. As Panagopoulous et al. (2006) 
